09/06/05 TUE 16:59 FAX 248 377 1490 TEST&VEHICLE ENG ©023 



PATENT SPECIFICATION < n > 1327953 



DRAWINGS ATI ACHED 
Q\) Application No. 38820/70 C2) Tiled 9 Sept. 1969 
(23) Complete Specification filed 4 Scj.t. 1970 
(44) Complete Specification published 12 Aug. 1973 
£1) International Qassificarion F16D V22 
(52) Index at acceptance F2U 503 531534 541 571 572 



(^IMPROVEMENTS J N OR RELATING TO CONSTANT 
VELOCITY UNIVERSAL JOINTS 




(71) We, GKN TRANSMlSSIi )NS 
LIMITED, formerly GKN airfield Trans- 
M iss ions Limited, a British Company of WO. 
Box 405, Chester Road, Exdtngton, Bir- 

5 mingbam 24 , in the County of Warwick T do 
hereby declare the Invention for which we 
pray that a patent may be granted to us and 
the method oy which it is to be perform* d to 
be particularly described in and by the 

10 following statement; — 

This invention relates to constant velocity 
universal joints. 

By a constant velocity universal joint we 
mean a joint in which the angular vel icity 

15 of the driven member is constant when the 
driving member is rotated at a constant 
angular velocity throughout the range of 
relative angular movements permitted by 
the j oinl between the axes of the driving and 

20 driven members, Lc- the velocity ratio is 
constant. 

Li particular the invention is concerned 
with a constant velocity universal joint of 
the kind including the inner member 

25 adapted to be connected to either a qj tying 
shaft or a driven shaft, an outer member 
surrounding the inner member and adapted 
to be connected to either a driven shaft or a 
driving shaft, registering tracks formed 

30 respectively externally on the inner me rober 
and internally on the outer member, each 
pair of registering tracks being adapted to 
receive a torque transmitting element 
normally a ball, and means being provided 

35 for assisting iu maintaining the torque trans- 
mitting elements in the bisector plane « »f the 
joint when relative angular movt ment 
occurs between the axes of the inne.* and 
outer members. Such' a joint is hereinafter 

40 referred to as M a constant velocity universal 
joint of the kind specified^ 

Constant velocity universal joints t t the 
kind specified have heretofore hid a 
principal application in connection with 

45 front wheel drive vehicles and such joints 
art relatively expensive, for it has bei n the 
practice to provide the tracks in boi a the 



outer and ihe inner members by milling and 
grinding operations and this, particularly in 
the case of the formation of internal tracks 
on the outer member, is a somewhat ex- 
pensive operation. 

Furthermore in the case of a transmission 
drive shaft for a rear wheel drive vehicle it is 
the practice to use Hookefc joints which do 
not provide for transmission of constant 
velocity ratio drive between the driving and 
driven shafts, > because of the cost factor 
advantage as between such a joint and a 
constant velocity universal joint of the kind 
specified* 

During recent years constant velocity 
universal joints of the kind specified have 
been designed so as to provide not only for 
relative angular movement between the 
driven and driving members of the joint but 
also for relative axial movement between 
said members, such joints being known as 
plunging constant velocity joints Of the kind 
specified, and, but for the aforementioned 
cost factor, these joints could have a very 
wide application since their inherent axial 
plunge feature enables one to eliminate the 
spline coupling which has heretofore been 
an essentia] feature of transmission drive 
installations notwithstanding the disad- 
vantage of high axial loads under torque 
inherent in such couplings, 

it is an object of the present invention to 
provide an improved construction of a 
constant velocity universal joint of the kind 
specified which can be made more cheaply 
than heretofore and which will be com- 
mercially viable for a wider range of 
transmission drive applications than 
heretofore. 

According to a first aspect of the in- 
vention we provide a constant velocity 
universal joint of the kind specified wherein 
the outer member of the joint is constituted 
by an end portion of a tabular metal dement 
which constitutes either the driving shaft or 
the driven shaft of the joint said end portion 
of the tubular element having a wall 
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thickness which is greater than that of t he 
main portion of the tubular element and 
being "formed 11 (as herein defined) to define 
the torque-transmitting elemeaMeceiYiag 
5 tracks o? the outer member of the jo«r« 
The expression "formed" as used hex* in 
means the treatment of metal by way oj a 
pressing, extruding, swaging or ou/.er 
operation which shapes the metal but whi ch 
10 does not involve the removal of any metal as 
by a cutting* grinding or like machiniag 
operation- 

By mating the outer member of the joint 
integral with its associated shaft the expense 

1 5 of connecting the shaft to the outer meml er 
is avoided- By making the end portion of t ie 
tubular element of greater vail thlcknsss 
than the remainder of the tubular element, 
said end portion can be made sufficiency 

20 strong for load-carrying purposes witboui it 
being necessary for the whole of the element 
to be of this wall thickness, thus reduci ng 
the cost of the tubular clement By "for* 
ming" the traefcs as opposed to producing 

25 Ihem by an operation involving removal of 
metal the cost of the joint is sift! furUer 
reduced. 

The tubular clement may be a propeller 
shaft, 

30 According to a second aspect of iae 
invention we provide a method of 
manufacturing a constant velocity joint of 
the kind specified wherein the ou er 
member of the joint is constituted by an end 

35 portion of a tubular metal element whJsh 
constitutes either the driving shaft or lae 
driven shaft of the joint, said method in- 
cluding operating on the tubular clement so 
that said end portion thereof has a wall 

40 thickness which is greater than that of tae 
main portion of the tubular element, a ad 
'forming (as herein defined) said end 
portion to define the torque-transnilttiiig 
element-receiving tracks of the outer 

45 member of the joint. 

The inveotion will now be described by 
way of example with reference to the ;ic- 
corop aiiying drawings, wherein: — 
FIGURE 1 is a longitudinal sectional vittw 

50 of one form of plunging constant velocity 
universal joint of the kind specified em- 
bodying the invention, and 

FIGURE 2 is a section taken transversa ly 
to Figure 1. the section of Figure 1 being 

55 taken along the line 1 — 1 of Figure 2, 

The plunging constant velocity universal 
joint illustrated in the drawings includes m 
inner member 10 which is provided with 
straight longitudinally extending bs.H- 

60 receiving tracks 1 1 . The inner member 1 0 is 
splined on to a shaft 12 and retained therein 
by a circlip 13 or like securing ring, the sh ift 
12 having a flange 14 whereby it can ?e 
connected to, say, an output member from 

65 the gear box of a vehicle. 



The joint also has an outer member IS 
winch is integral with a tubular propeller 
shaft 16. The propeller shaft and outer 
member arc formed from a tubular metal 
element which is upset so as to increase the 70 
wall thickness of the end portion thereof. 
After the upsetting operation, tire thickened 
end portion of the element is subjected to a 
suitable "forming" operation so as to form 
therein six straight longitudinally extending 75 
ball-receiving tracks 17. Figure 2. the 
"forming operation being such that the 
internal surfaces 18 between adjacent tracks 
17 are all part of a common cylindrical 
surface so as to provide a cylindrical bearing 80 
surface for the outer face of a ball retaining 
cage 19, 

Prior to the "forming" operation a closure 
plate 20 is inserted in the end of the tubular 
element and is fixed in position so as to close 85 
the inner end of the bore defined by the 
outer member 15. 

Although not illustrated in the drawings it 
Is envisaged that the closure plate 20 may 
have a central domed portion which 90 
projects towards the shaft 12 to limit axial 
movement of the inner member 10 toward 
the closure plate by engagement with the 
end face 21 of the shaft 12. 

During the same or, nreferably. a sub- 95 
sequent ^forming* operation the end of the 
end portion of the tubular . element is 
plunged inwardly as shown at 22 so as to 
form a support for the one end of a seal or 
gaiter 23 which is substantially of 2-shape in t00 
section. The said one end of the seal or 
gaiter is retained in engagement with the 
fnwardty plunged end 22 of the tubular 
element by means of an internal clip^or ring 
24 and the other end thereof is retained on 105 
the shaft 12 which carries the inner member 
10, by means of an externally mounted ring 
or clip 25. 

As win be observed from reference to 
Figure 1, the ball carrying cage 19 is such 110 
that the inner surface 27 thereof is of part- 
spherical form being struck about a centre 
2« which Is offset to one side of the joint 
centre 29» whilst the outer surface of the 
cage includes a part-spherical portion 30 115 
struck about a centre 31 which is offset by 
an equal amount to the other side of the 
joint centre 29. a 

Such an arrangement, which is fully 
described and claimed in British Patent No. 120 
1,072,144 ensures that, whilst there is 
freedom for relative axial movement bet- 
ween the inner and outer members 10 and 
15 of the joint, the mating surfaces between 
the cage 19 and the inner member 10 and 125 
the cage 19 and the outer member 15 serve 
to maintain the torque-transmitting balls 20 
positioned in the bisector plans of the joint 
throughout the whole range of permitted 
relative angular movement betwen the axes 130 
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of the inner and outer members 10 and 1,' , 
which positioning is of course a criterion fc r 
constant velocity ratio operation of ths 
joint 

5 In "forming*' the tracks 17 in the oule r 
member 15, a one-part or multi-pa t 
mandrel having the required extern: X 
contour will be positioned within the up* X 
increased wall thickness end portion of ti c 

10 tubular element and the said portion will 
then be deformed inwardly so as to adoj <t 
the cross-sectional configuration shown >n 
Figure 2. The provision of tracks 17 whlc a 
arc longitudinally straight facilitate 

15 removal of the mandrel subsequent to said 
inward deformation process. In an alter- 
native arrangement the upset increas* d 
wall thickness end portion is positknn d 
within a die having the required intern al 

20 contour and then said portion expandVd 
electrohydranlically to the required era s- 
section. 

The wall thickness of the tubular clcmc it 
from which the outer member 15 and 

25 propeller shaft 16 are made will normally J ie 
originally within the range of from 2% to 
16% of the tube diameter, depending on tiie 
diameter and on the intended' use of fne 
joint The upsetting operation will normally 

30 be such that the increased wall thickness 
portion is approximately twice the w.iQ 
thickness of the main portion of the tubular 
element. 

It will normally be necessary for l ie 

35 tracks 17 which have been provided in t Ue 
outer member 15 by the "formic g" 
operation to be induction hardened. 

The construction described above enables 
the outer member of a constant velocity 

40 universal joint and its associated propeller 
shaft to be formed very much more cbeaj »ly 
than heretofore and thus offers the 
possibility of a transmission drive unit with a 
plunging constant velocity universal joint of 

45 the kincf specified at either one or both ends 
thereof forming a viable commercial 
alternative to the present arrangement 
wherein a Hookc's joint is provided at each 
end of the propeller shaft and there is an 

50 intermediate spline coupling. 

Equally the invention can be applied to 
the formation of the outer member o) a 
constant velocity universal joint of the kind 
specified which is not of (he plunging type. 

55 Furthermore, although the invention >ias 
been described in relation to its primiry 
application in the vehicle transmission fi i\a 
it is capable of a wide application in he 
industrial Meld. 

60 WHAT WE CLAIM IS:— 

1. A constant velocity universal joint .of 
the kind specified wherein the oi tcr 



member of the joint is constituted by an end 
portion of a tubular metal element which 
constitutes either the driving shaft or the 
driven shaft of the joint* said end portion of 
the tubular element having a wall thickness 
which is greater than that of the main 
portion of the tubular element and being 
^formed* (as herein defined) to define the 
torque- transmitting element-receiving 
tracks of the outer member of the joint. 

2. A constant velocity universal joint as 
claimed in Claim 1 wherein the torque- 
transmitting element-receiving tracks of 
both the inner and outer members of the 
joint arc longitudinally straight tracks and 
the joint is a plunging constant velocity 
universal joint of the land specified. 

3. A constant velocity universal joint as 
claimed in Claim 1 or Claim 2 wherein a 
closure plate is fitted within the tubular 
element to close the inner end of the bore 
defined by the outer member of the joint. 

4. A constant velocity universal joint as 
cl aim ed in any one of the pre ceding claims 
wherein the end of said end portion of the 
tubular element is plunged inwardly so as to 
define a seating for a flexible seal which 
extends between the outer member and a 
shaft upon which the inner member of the 
joint is carried. 

5. A constant velocity universal joint of 
the kind specified substantially as herein- 
before described with reference to and as 
shown in the accompanying drawings. 

6. A method of manufacturing a constant 
velocity universal joint of the land specified 
wherein the outer member of the joint is 
constituted by an end portion of a tubular 
metal element which constitutes cither the 
driving shaft or the driven shaft of the joint, 
said method including operating on the 
tubular element so that said end portion 
thereof has a wall thickness which is greater 
than that of the main portion of the tubular 
element, and "forming" (as herein defined) 
said end portion to define the torque- 
transmitting element-receiving tracks of the 
outer member of the joint. 

7. A method as claimed in Claim 6 
wherein said end portion of the tubular 
element is deformed inwardly in said 
^forming" operation. 

8. A method as claimed in Claim 6 or 
Claim 7 wherein the end of said end portion 
of the tubular element is plunged inwardly 
so as to define a seating for a flexible seal to 
extend between the outer member and a 
shaft upon which the inner member of the 
joint is carried. 

9. A method of manufacturing a constant 
velocity universal joint of the kind specified 
substantially as herein before described. 
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FORRES rER, KETLEY & CO., 
Chart std Patcat Agents, 
Futland House, 
14* Edmund Street, 
BLnninghflm B3 2LD. and 

Rrrestcr House, 
52Bco»dsGr«eiiRoad, 
LcadonN112EY. 




1973, 
from 
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